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not available. The general principles involved in the preparation of the product are:
1. Dissolution of the gland by controlled acid hydrolysis. 2. Isoelectric fractionation of the active principle. It has been quite definitely proven that the hormone so obtained is a specific for parathyroid tetany in dogs. It has also been amply demonstrated that the physiological effect which the active principle exerts is related in the main to calcium metabolism. It has been found that the injection of the active extract into both normal and parathyroidectomized dogs causes a mobilization of calcium in the blood. The degree of increase of calcium in the blood is also directly related to the amount of the principle injected. A method of physiological standardization has been developed along these lines which permits of quite acc-urate determination of the potency of various extracts.
Dr The early experiments of Whiddington,2'3 showed that a certain minimum voltage was essential on the tube furnishing primary X-rays in order that these primary rays might excite the characteristic fluorescent X-rays in a substance on which they fell. This minimum voltage increased with the atomic weight of the chemical element used as a secondary radiator.
Later experiments by Beatty4 led to the conclusion that in the case of primary X-rays, also, a certain critical minimum voltage exists below which the characteristic radiations of the target substance do not appear. T'his point has been quantitatively investigated by Webster, In the production of the characteristic fluorescent radiation it has been generally assumed that a critical incident frequency exists (as implied by the critical voltages of Whiddington2'3), and that it equals the critical absorption frequency 'of the fluorescing element. Direct experimental evidence that this absorption frequency is the critical frequency for producing the fluorescent spectrum has not previously been obtained.
A preliminary report of the following experiments has previously appeared. 8 The fluorescent radiation was excited in a polished silver plate by pnrmary radiation from a tungsten target. The X-ray tube had no bulb, permitting a close approach of the secondary radiator to the target and thus greatly increasing the intensity of the secondary radiations. This tube was constructed of Pyrex glass. Tungsten electrodes leading to the Coolidge cathode and to the anode were sealed in through the glass 702P. The tungsten target was not of the water-cooled type, and during the operation of the tube a fan kept the air around it circulating to prevent the-walls collapsing due to the heat radiated from the target. The high softening point of Pyrex glass made it possible to dissipate 320 watts in the tube. The tube was pumped out, sealed off and proved very satisfactory below potentials of 50 K.V.
The silver plate was placed within 1.5-2 cm. of the target in such a way that the secondary radiation leaving at a small glancing angle could enter the slit system of the spectrometer. The distance between the two slits limiting the beam was 57 cm.; the width of each slit in most of the experiments was 0.5 mm. The angular breadth of the beam thus defined is just insufficient to resolve the Ka doublet in the first order of reflection from calcite. With an electrometer and scale system giving a sensitivity of about 6 meters per volt, we had no difficulty in obtaining large ionization currents on the peaks of the fluorescent K series lines. Various experimenters9'10"1"12 have found that the fluorescent spectrum is remarkably free from general radiation, and we also noted this as a prominent feature.
In order to determine the critical incident frequency necessary to produce a given line in the K series fluorescent silver spectrum, we set the ionization chamber and crystal on the line and varied the voltage on the X-ray tube in small steps near the value to be investigated. The procedure is analogous to that used by Webster and Clark for the primary rays. The X-ray tube was operated on the new 50,000 volt storage battery recently installed in Cruft Laboratory. The voltage was determined by reading the current range of voltage investigated the current through the tube was kept approximately constant at 8 milliamperes.
Some of the intensity-voltage curves obtained are shown in the figure.
The upper curve was taken on the direct beam through the slits unanalyzed by the calcite crystal. The middle and lower curves were obtained when the spectrometer was set so that radiation corresponding in wave-length to AgKal, a2 and AgK'y, 3, respectively, and, of course, a sm;all amount of general radiation in the immediate vicinity of these lines, was reflected into the ionization chamber. In the case of the curve for AgK-y, (3, the slits were s6mewhat wider than those used f6r the total radiation and the alpha doublet. The curve for the total radiation constitutes practically a repetition of the experiments of Whiddington. The vertical heavy line in the figure represents the voltage V of Eq. (1), obtained by giving v the value to be calculated from X = 0.4850 A, which is the accepted value for the silver critical absorption wave-length. The value of V is 25,450 volts if h = 6.557 X 10-27, e = 4.774 X 10-10, c = 2.998 X 1010.
It is apparent that all the curves obtained show a rapid change in slope in the vicinity of this critical voltage, but it seems that there is no real discontinuity at this point. As nearly as we can judge, the critical point in the experimental curves lies at' the theoretical voltage within the limit of error (within 0.6%). It is easy to select values which are too high, due-to the apparent absence of a discontinuity in the curve. This evidently explains the values obtained by Whiddington which are all much too high to fit in with the critical excitation voltages to be calculated from equations similar to (1) for the elements he investigated.
We know from many previous experiments'3 that the primary radiation contains frequencies up to a certain limiting frequency whose relation to' the voltage is shown by Eq. (1) . The experiments reported in this note therefore prove that when the primary radiation contains frequencies at least as great as the critical absorption frequency, the corresponding characteristic line spectrum appears. In other words, in order to produce a fluorescent line spectrum the primary radiation must contain X-rays of frequency at least as great as that of the corresponding critical absorption, and this frequency is the same for all the lines in the series. As In order to explain the diffraction of radiation on the quantum theory, the writer proposed' an hypothesis according to which the momenta of the radiation quanta are transferred to the diffracting material in multiples of h/a where h is Planck's action constant and a is a "grating space."' The momenta of a quantum transferred in the directions of three axes may be written h1-(x_ )= n,h P2= in which X represents the wave-length, ao, ,Bo and 'yo, the direction cosines of the quantum before diffraction and a, j# and y, the direction cosines after diffraction and ni, n2 and n3 are whole numbers. By an interesting application of the conception of "sinusoidal gratings" and of the "correspondence principle" Epstein and Ehrenfest2 have extended this theory and have calculated the probability of the deflection of a quantum in the direction given by Equations (1) . When a very large number of quanta strike the diffracting system, this probability represents the intensity of the radiation deflected in the said direction. The theory
